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Introduction
Obesity is a major cause of excess morbidity and mortality (Rosenbaum et al., 1997) , the fifth most important risk factor contributing to morbidity in advanced economies (WHO, 2002) , and currently accounts from 5.0 to 5.7 % of national health expenditures in the United States and 2.0 to 3.5% in other advanced economies (Thomson and Wolf, 2001) . The prevalence of obesity has been recognized as the source of several serious health complications, and risks later in life (Ebbeling et al., 2002) . Moreover, obesity is responsible for a very large proportion of healthcare costs in developed countries (Cawley and Meyerhoefer, 2012) Knai et al., 2007 have estimated the burden of obesity in Europe to represent about 6 percent of healthcare costs and another 6 percent in indirect cost of lost productivity.
The rate of acceleration of body mass index (BMI) since World War II is of unprecedented magnitude and it can be mostly explained by lifestyle changes (Komlos and Brabec, 2011) . Obesity today can be regarded as a global epidemic. Indeed, it is estimated that 500 million adults worldwide are obese and 1.5 billion are overweight or obese (Finucane et al, 2011) . For the first time in human history, the world has a larger share of the population overweight than underweight (Popkin, 2007) .
The prevalence of obesity has not ceased to increase around the world alongside the intake of kcal and grams of fat per capita (see Figures 1, 2 and 3). The latter is not incompatible with [2009] [2010] National Health and Nutrition Examination Survey (NHANES) data suggesting some tailing off at a prevalence of 35.5 to 35.8% (Flegal et al, 2012) .
Nonetheless, obesity affects both rich and poor countries and is spreading widely, especially during the last two decades, which nurtures the term "globesity" as it is a contemporaneous process to the progressive economic and economic globalization. By globalization we mean the 'integration of economies and societies' defined by the International Labor Organization (ILO, 2004) 1 . The latter has a pure economic dimension which reflects the economic interdependence as well as a social dimension that involves "life and work of people, on their families and their societies" (ILO, 2004) .
Although it is widely accepted that obesity and overweight result from an energy imbalance where energy intake exceeds energy expenditure (Jéquier and Tappy, 1999) , the global nature of the phenomenon calls for the analysis of the underlying micro-and macro-mechanisms at play.
Micro-mechanisms that results from both economic and social globalization include the extension of fast food restaurants (Chou et al. 2008) , time constraints from current employment 1 See http://www.ilo.org/public/english/wcsdg/globali/index.htm (accessed February 2013) conditions and social lifestyles (Hamermesh 2010), and more specifically some level of sluggish adaptation to energy saving technological change (Cutler et al. 2003 , Lakdawalla and Philipson 2009 , Philipson and Posner 2003 . In contrast, macro-mechanisms operate through environmental as well as other socio-economic constraints and cannot be disregarded (Offer et al. 2013) . Indeed, the fact that obesity has increased so greatly during the years when the globalization process has surged raises a question about whether the two, or some components of the two, are related. This paper empirically analyzes the association between globalization (and its several dimensions) and obesity by exploring if the main mechanisms analyzed by the literature and related to globalization could contribute to the recent explosion in obesity. We argue that the effect of globalization can be through its indirect influence on some micro-mechanisms or remain instead as an environmental (or residual) effect. In this paper we measure some of these micro-mechanisms conveying the effects of social globalization (e.g., female labor market participation) or economic globalization (e.g., a reduction in food prices due to trade liberalization) as well as macro mechanisms capturing unobserved residual effects. We show in the paper that once those micro mechanisms were controlled for the residual impact of economic globalization as a macro-mechanism is not significant anymore, whilst the environmental effect of 'social globalization' remains as having a robust and strong effect on the three measures of obesity once a rich set of micro-mechanisms are controlled for.
We interpret these results as reflecting a residual variation which reflects in the influence of social environment in influencing individual's health production.
More specifically, we control for some micro-mechanisms considered by the literature, and compare the respective effects vis a vis a direct effect of such mechanisms on the consumption of calories and of grams of fat. Some literature has examined the impact of different forms of globalization on life expectancy, and has found some suggestive evidence that it is economic globalization that appears to be correlated with life expectancy extension (Bergh and Nilsson, 2010) .
However, what are the main mechanisms that trigger such a correlation? What are the main components of globalization that could exert such an influence? This study provides the most detailed investigation to date of the relationship between aggregate changes in a country's globalization and obesity. More specifically, we take advantage of a three-dimensional classification of globalization that consists of social, economic and political characteristics (see Appendix), to ascertain different macro-mechanisms that could underpin an association.
To contribute to this debate, we exploit the cross-country variability in a panel of countries for 15 years and 10 years. We draw upon aggregate data from a large number of countries through three decades. The primary outcomes examined are obesity, caloric intake and grams of fat. Time and country effects are controlled for and a rich list of controls and time trends are included to identify the effect of our variable, and net out the influence of other confounding variables.
Based on the literature on the determinants of obesity, we consider different types of micromechanisms some of which convey the effects of globalization. We include the impact of changes in income and the effect that this would have on food consumption, the influence of female participation in the labor force and the change in relative food price. However, the interaction of such micro-mechanisms with wider macro-mechanisms like globalization has led to a decrease in the price of processed food relative to fruits and vegetables. For instance, the price of beef has dropped an astounding 80 percent, thanks in large part to global trade liberalization (Duffrey et al, 2010) .
Similarly, it is possible to conceptualize a specific effect of macro-mechanisms corresponding to wider economic as well as social determinants of obesity. Those would include, for example, an increasing "Americanization" or "westernization" of the world societies. This could in turn alter tastes, and hence impact micro-mechanisms, by, for instance, triggering a preference for fast and processed food, incentivize changes in the family structure and urbanization alongside an expansion in quantity and quality of working time (which has been shown in the literature to have an effect on child obesity). The comprehensive nature of our data allows us to distinguish the impact of globalization on three main variables: the percentage of population that is obese, total caloric intake and total fat intake. We also include the last two variables because research for developed countries has shown that the primary proximate determinant of a rise in obesity is an increase in energy intake.
The remainder of the paper proceeds as follows: the next section reports the state of the art.
Section three reports the data and methods, section four presents the results and finally section five concludes.
GLOBALIZATION AND OBESITY
The determinants of obesity are multiple and complex, and there is already an extensive literature analyzing them. Genetic or physiological factors have been found responsible for 20% to 75% of variability in body weight (Hill et al., 2000) . However, such an increase in body weight as the one we have observed over such a short period of time cannot be explained by genetic changes. Rather, it is changes between the number of calories consumed and those expended that must be at the core of the globesity phenomenon (Bleich et al. 2007; Jéquier and Tappy, 1999; Popkin, 2001 ).
Frenk, 2012 has already argued that globalization helped promote obesity by speeding the "nutrition transition". Still, to our knowledge, no published study has yet examined empirical evidence between overall and specific types of globalization and obesity. The following are some of the mechanisms by which globalization could promote obesity:
Reduced energy expenditure: Changes in technology have transformed the workplace towards activities that require less energy to be performed. Phillipson and Posner, 2003 and Lakdawalla and Phillipson, 2009 find evidence of the link between technological change and obesity. Prentice and Jebb, 1995 argue that the reduction of physical activity is the main cause behind the rise in obesity in Britain. Several low-and middle-income countries have experienced a shift from agriculture and mining to manufacturing or services, reducing the level of physical activity in the workplace.
Paeratakul et al., 1998 find evidence of the link between changes in physical activity and the rise in obesity in China. However, most of the changes toward automatism in the workplace have been gradual and are hard to reconcile with the recent dramatic increase in obesity in the developed world (Cutler et al, 2007) .
Decline in the relative prices of food: If food prices increase less than other prices food consumption is encouraged and it could raise obesity. Powell and Bao, 2009 found that a 10 percent increase in the price of fruits and vegetables was linked with a 0.7 percent increase of BMI in US children. There is evidence about significant dietary changes taking place all over the world (Kim et al. 2000; Monteiro et al. 1995; Hawkes, 2006) known as "nutrition transition". In a nutrition transition, diets change towards more consumption of fat and added sugar and usually an increase in animal food products, while reducing the intake of fiber and cereals. Such changes have been linked to an increase in obesity (Bray and Popkin, 1998; Duffey et al. 2010 ).
Drewnowski, 2007 reviews the epidemiologic literature and finds that obesity has been repeatedly related to consumption of low-cost food. He also finds that the fact that energy-intensive foods have become relatively cheaper than fresh food has contributed to the rise in obesity.
Socio-Economic status:
Several studies have found different changes in obesity associated with different socioeconomic environments (McLaren, 2007 or Monteiro et al. 2000 Egger et al. 2012 ).
In a review of around one hundred separate studies, Sobal and Stunkard, 1989 find clear-cut evidence of an association between socio-economic status and obesity. More specifically, some studies find an inverse association between social class and obesity (Sobal, 1991) . The British Heart Foundation, 2002 finds that men and women in unskilled occupations are four times more likely to be morbidly obese than those in professional groups. Environmental effects also play a role: for instance, consumption of fatty foods might well be associated with a lower SES whilst obesity prevention is less a matter of concern to the least educated and poorer individuals. Yet, little is known about the potential socio-economic vector underlying the prevalence of obesity and especially its determinants. While some authors argue that fat storage is linked to SES (Sundquist and Johansson, 1998 ) more recent studies argue that inequalities in obesity have to do with gender, age and ethnicity (Dreeben, 2001, Zhan and Wang, 2004) . In some lower-middle-and middleincome countries, such as China and Brazil, obesity rates are higher or growing more quickly among the poor than among the rich (Monteiro, 2007) .
Urbanization: rising urbanization is associated with more sedentary lifestyles and more food options (Popkin, 2004) . Moreover, urban areas are often associated with greater food variety than rural areas. Bleich et al., 2007 already find a positive relationship between urbanization and obesity in advanced economies. Television viewing and other sedentary activities have been found to be associated with obesity (Frank et al. 2003 , Robinson, 1999 .
Women in the labor force:
The number of women participating in the labor market has been increasing in the last decades in many economies in the world. The proliferation of women in the workforce means that they now have less time to devote to food preparation, as well as to going to the market to get fresh foods on a regular basis. Welch et al., 2009 have recognized the importance of both household purchasing behaviors on the achievement and maintenance of a healthy weight and also the time it takes to do so. Cawley and Liu, 2007 have also found that maternal employment is associated with an increased risk of childhood obesity.
Other: Kan and Tsai, 2004 found evidence using quantile regression that knowledge of obesity risk factors affects individuals' obesity and it is different for males and females. Interestingly, Chou et al, 2004 2 examined the specific economic determinants of individuals' obesity, such as the density of fast food restaurants and the prices of meals, and found a significant correlation suggesting some important micro-determinants that can trigger an obesity epidemic
The socio-cultural environment of obesity is less well understood. Given that obesity is a household-produced good, socio-environmental influences such resulting from globalization are likely to play a role in explaining it (Ulijaszek, 2007) . Already, some evidence indicates that these factors affect individuals' body mass production significantly (Costa-Font and Gil, 2004, Ulijaszek and Schwekendiek, 2012) . Eating and physical activity patterns are likely to be, to some extent, culturally driven behaviour in industrialized nations. A recent paper (Wansink, 2004) suggests that the eating environment (e.g., time to eat, standard portions and socialization of eating) is associated with the quantity of food intake. At the macroeconomic level, Ruhm, 2000 found, using time series analysis of US states for 1972 to 1991, that obesity increases and physical activity declines during business cycle expansions. Finally, another variable connected with health knowledge is schooling, which potentially increases the efficiency of health production (Kenkel, 2000; Rahad and Grossman,2004) , although one might argue -following human capital theory -that education is likely to interact by raising individuals' income. The effect of schooling might as well result from time preference (Fuchs, 1982) , which has been empirically explored in Komlos et al., 2004 .
Consumption of fast-food by children has been linked to diet in ways that could increase their risk of obesity (Bowan and Gortmaker, 2004 or Jeffery and French, 1998 , Offer at al. 2010 ), especially among children in that it impacts on the consumption of vegetables and increases that of salts and fats.
Today, social environmental sources are increasingly being recognized as responsible for an "obesogenic environment" (Swinburn et al. 1999; Lake and Townshend, 2006 ) that predisposes people to being obese if they follow the rules of such an environment. The latter include the built environment characteristics triggering escalator use and transportation systems reducing energy consumed by their passengers. Additionally, social lifestyle factors may reduce neighborhood socialization while increasing the use of information technologies and promoting sedentary technologies including TV, telephone and computer systems (Frank et al. 2003) . The latter might create an imbalance if energy consumption patterns do not adapt accordingly. Indeed, consumption patterns are overcome intergenerational high calorie consumption patterns anchored in energy demands of pre-globalization times.
METHODS AND DATA

Data
Data for this study includes country-level data obtained from several sources. We create a panel data set from 1989 to 2004. Due to restrictions in data availability, we face a trade-off regarding the number of countries that we can include in our study: we can either aim at a very large number of countries over a short time period, or we can broaden the number of years considered at the expense of reducing the number of countries in the analysis. In order to take this into account we present our regressions using two subsets of data. A summary of the data is presented in Table 1 . 
Daily Intake of Calories and Grams of Fat
As an alternative approach, we are using two additional dependent variables. Previous literature (Cutler et al. 2007 ) has found that it is mainly the increase in calorie intake rather that the reduction in energy expended that has been the main driving force behind the increase in obesity. Using Russian data, Huffman and Rizov, 2007 also found a strong positive effect of caloric intake on obesity. Taking this into account we are also going to measure the effect of globalization on the grams from fat consumed and caloric intake.
Data come from FAOSTAT; the Food and Agricultural Organization of the United Nations FAOSTAT, (http://faostat.fao.org/site/610/default.aspx#ancor).
Globalization Measures
In order to disentangle the mechanisms by which more globalization could lead to a rise in obesity, we consider three different types of globalization: economic, social and political globalization.
We use two alternative globalization indices that have already been broadly used in the literature (Potrafke,2010; Dreher, 2006; Bergh and Nilsson, 2010, etc) : the CSGR Globalization Index, developed by the University of Warwick Globalization project (see Lockwood and Redoano, 2005 for a detailed description) and the KOF Index 5 (Dreher, 2006; Dreher and In a few cases we were missing some data for a few years and we have infered the missing numbers by just imputing the average between the year before and after the missing data 5 For a detailed description of the KOF index, see Dreher, 2006. of their components as well as the correlation between the two indices already indicates that the results obtained are expected to be very similar. The main differences appear between the CSGR and the KOF Economic indices that present a correlation of only 0.45, while the social and political indices present correlations of 0.87 and 0.91, respectively.
Other explanatory variables
GDP per capita at current prices (in US Dollars): Data extracted from the IMF's World Economic Outlook Database. To take into account the fact that in some countries obesity rates are higher or growing more quickly among the poor than among the rich (Monteiro, 2007) , we will control for GDP per capita and we will also interact it with some variables such as inequality or latitude. . Therefore, latitude equal to zero means that the country is in the Equator and the closer the latitude is to one, the further the country is from the Equator.
Percentage of women in
Trade: The value of imports and exports over the GDP in the country. It reflects the commercial openness of a country. Data obtained from the World Bank's World Development Indicators.
Food prices: Index of food prices over the consumer prices index in the country. The data comes from the OECD and Eurostat for most of the countries except for Malaysia and Lithuania, where data comes from FAO 6 , and for Spain, where data comes from the National Statistics Institute.
Methods
To examine the relationship of interest, we use a specification that relates overall globalization as well as economic and social globalization to the variables of interest: obesity, daily calorie intake and daily grams of fat consumed in different countries over time. The basic specification is:
Where refers to obesity rates in a year t and a country j (or, alternatively, to daily intake of calories or grams of fat), G refers to a measure of globalization, X includes all the relevant characteristics of the country that -according to the literature -could have an impact on obesity, refers to a country fixed effect, T refers to a general time trend and finally we include in the model a regression disturbance where ε is the error term.
In order to check for robustness we use several alternative specifications where we vary not only the number of control variables or the Globalization index (KOF or CSGR) but also the econometric approach. In this regard, all of our OLS specifications are estimated using robust standard errors to correct for potential heteroscedasticity. We also present fixed effects estimators. However, since globalization implies a greater integration between economies, it could very well be the case that errors are correlated across countries. To allow for heteroscedasticity and contemporaneously correlated errors across countries, we also use a panel-corrected standard error procedure (PCSE) as recommended by Beck and Katz, 1995. Tables 2, 3 and 4 presents the OLS results for the relationship between overall globalization, economic globalization and social globalization on obesity, calorie intake and grams of fat consumed, respectively. Statistically significantly different from zero: * at the 10 percent level; **at the 5% level; *** at the 1% level.
RESULTS
Baseline estimations
GDP: Gross Domestic Product; CPI: Consumer Price Index
Countries included: Austria, Finland, France, Japan, Netherlands, New Zealand, Spain, Sweden, Switzerland, UK, USA.
+ Dummy that equals one if the share of the total income of the 10% richest population in the country exceeds by 15 or more the share of the total income held by the 10% poorest population. Statistically significantly different from zero: * at the 10 percent level; **at the 5% level; *** at the 1% level.
+ Dummy equal oneif the share of the total income of the 10% richest population in the country exceeds by 15 or more the share of the total income held by the 10% poorest population.
OLS regressions present a positive correlation between the KOF index of globalization and obesity, calorie and grams of fat intake. What is interesting, however, is to distinguish between the impact of different types of globalization on these variables.
In this respect, when we control only for GDP per capita and inequality measures (Expression 1b), economic globalization is negatively related with the three dependent variables, indicating that factors such as better diets or better access to food diversity (thanks to open markets) might prevail.
Social globalization, however, has a positive correlation with obesity and the amount of calories and grams of fat consumed. This confirms that cultural aspects as well as information flows might play a key role in diet and types of food consumed. A one standard deviation increase in social globalization increases obesity by 20 percent and the consumption of calories and fat by 6 and 16 percent, respectively.
However, as we include more variables that could have an effect on population obesity, such as the ones presented in section 2, economic globalization is no longer significant. What truly matters is not the economic globalization index per se, but the underlying mechanisms behind food consumption. This is the case, for instance, of the percentage of women in the labor force, which has a constantly positive and significant effect on obesity, calorie intake and grams of fat. In any case, the impact of social globalization remains.
Looking at the overall impact of globalization -specification [3]-a one standard deviation increase in the KOF globalization index leads to a rise of 3.66 percentage points in the proportion of obese population and to a consumption increase of 237.8 kcal and of 25.8 grams of fat.
If we take as a benchmark expression [3b]-[3c] we can observe that, once we control for the variables that the micro-mechanisms that the economic and health literature has found to explain obesity, the impact of economic globalization does not appear to be statistically significant for any of the three dependent variables. However, social globalization remains statistically significant and positive. A one standard deviation increase in the KOF index of social globalization implies a rise of 3 percentage points in the proportion of obese population. It leads to a rise of 217 kcal and of 23.1 grams of fat consumed, respectively.
The percentage of women active in the labor market has, as expected, a consistent positive relation with the percentage of obese population as well as with caloric intake and the grams of fat consumed.
A one standard deviation increase in the active female labor force leads to a rise of 2.1 percentage points in the share of obese population. It also implies a rise of 165 in the intake of kcal and of 13.5 more grams of fat.
Also as expected, relative food prices have a negative impact on these variables, even though it is only significant for the case of grams of fat consumed.
The percentage of urban population is not associated with the level of obesity. However, it has a consistently negative impact on calorie and fat intake. This result indicates that, even though more urbanization implies more sedentary lifestyles, it also relates to more food availability and this effect prevails regarding the overall relationship between urbanization and obesity. Following the results of Bleich et al. (2007), our regressions also find that this relationship is of a greater magnitude for richer economies. The opposite is the case when we look at the number of McDonalds per capita. It has a positive relationship with obesity; however, it is statistically significant and negative in the consumption of grams of fat.
Finally, our findings show that a rise in income has a negative effect on the percentage of population obesity. However, this impact is less important as countries get poorer. Table 5 expands the sensitivity analysis already performed in Tables 2, 3 The first type of sensitivity analysis addresses the possibility of using different econometric specifications. The first three columns include panel-corrected standard errors (PCSE) and fixed effects (FE) estimates. In all cases total globalization has a significantly positive relationship with the three dependent variables. Here as well, as we separate the two types of globalization, it is only the social globalization index that shows a significant positive effect on obesity and on fat and calorie intake. Another type of robustness test addresses the role of all the different types of globalization.
Sensitivity Analysis
Specification four also includes the coefficient of political globalization. There is no literature supporting much of a relationship between this type of globalization and obesity. Hence, it is not surprising that we find no statistically significant relationship between political globalization and obesity nor with calorie intake. It shows, however, a positive relation with the amount of fat consumed.
Next we examine the robustness of the results using the CSGR as an alternative globalization Finally, we also address the trade-off between having a broader set of countries but with fewer years of data. In the last specification, we show the results with ten years of data and 23 countries.
The relationship between globalization and obesity, calories and fat consumed prevails.
To summarize, the relationship between globalization and obesity is very robust and positive.
However, when we disentangle the different mechanisms at work, we find that economic globalization per se is not significantly positively related to obesity. What matters are aspects such as food prices, the percentage of women in the active labor force, or income per capita. The same is true for the amount of calories and fat consumed.
Social globalization keeps presenting a positive relationship with obesity, but most likely, if we could perform the same exercise and control for all the potential mechanisms, this impact might also disappear.
CONCLUSIONS
This paper addresses the question of macro-determinants of the so-called obesity epidemic, and more specifically the relationship between different types of globalization and obesity, alongside calorie and fat intake. We provide an empirical account of such an association by controlling for some of the micro-mechanisms for which there is available data.
Our findings provide suggestive evidence consistent with the hypothesis that social globalization has a positive relationship with obesity, but that the effects of economic globalization are conveyed by micro-mechanisms such as food price decline and female labor market participation. The effect of social globalization -as defined in the data appendix and the data section below -is such that the doubling of that component leads to a large share of the BMI rise of the world population, with elasticity estimates up to 7%. Results are robust to the inclusion of other pathways that might be plausibly considered to influence obesity As we keep controlling for micro-determinants -such as the percentage of women in the labor force, income, and urbanization or food prices -they all capture the overall significance of economic globalization. This could be, in great part, due to the fact that economic globalization might just work through these mechanisms. In contrast, social globalization encompasses environmental effects that are not fully captured by the micro-mechanisms included and hence remains as a significant variable. However, it is important to observe that not all of them affect globalization with a positive sign and that there was no evidence of high multi-colinearity among the variables measuring globalization and its micro-mechanisms. We leave to future research the expansion of other variables that could not be examined here due to data availability constraints.
In addition to this principal result, our analysis also generates the following additional findings:
We report effects that are more significant in the case of fat intake, indicating that most likely, before becoming obese, a population exhibits a spike in calories consumed from fat. This might explain why only 10 years of data are enough to identify a larger impact of total globalization or social globalization on grams of fat consumed than on total calories consumed or obesity.
Second, participation of women in the labor force presents a positive impact on all three dependent variables. This effect is particularly significant for fat intake, indicating that again, probably, before becoming obese a population starts by consuming more calories and more calories from fat.
Third, urbanization is found to be related to a lower consumption of grams of fat and of calories but it is not statistically significant in explaining obesity. That is, urbanization can trigger an expansion in the availability of diverse food and influence sedentary habits. However, as countries become richer urbanization shows more of a positive relationship with the three dependent variables.
Finally, we find that income plays a significant role; however, such an effect is heterogeneous across countries. Our results show that a rise in income in rich countries has, if anything, a negative effect on the percentage of population obesity. However, an income increase in poor countries has a positive impact on the percentage of their population that is obese and even more so on their caloric intake.
Our results suggest that, while the micromechanisms that could affect the link between economic globalization and obesity are quite well understood, this is not the case of the ones related to the role of social globalization which might have environmental effects which are not fully captured by micro-mechanisms. Obesity emerges in social and cultural contexts that can lead similar economic environments to have different effects on obesity. Those are important factors that need to be yet fully understood. 
APPENDIX A
